A AN X
¢ ,,%waﬂ,_, N

—
o @
=
T2
Vr.__.m
(Siet o e}
ok =
Qi S @
< 0T

s LA-14085-E




Enhancing Our Stewardship of the Environment

The Laboratory placesa priority on simultaneously fulfilling our mission responsibilities
and our environmental stewar dship responsibilities. The overall goal of our stewardship
effortsisto minimize negative impacts and ensure a healthy environment. We monitor our
per formance to demonstr ate the fulfillment of these responsibilities. This annual environ-
mental report describesthe 2002 successes of our environmental stewar dship. The monitor-
ing infor mation focuses on operations. The monitoring program addresses changes from
baseline conditions before the Cerro Grande fire of 2000 and will aid in evaluating any
future impactsthe Laboratory may have, especially those resulting from contaminant
transport off-site.

The program involves a number of different organizationswithin the Laboratory, aswell as
coordination with outside or ganizations and agencies. The primary L aboratory organiza-
tionsinvolved arethe Meteorology and Air Quality Group (RRES-MAQ), the Water Qual-
ity and Hydrology Group (RRES-WQH), the Solid Waste Regulatory Compliance Group
(RRES-SWRC), the Ecology Group (RRES-ECO), and the Environmental Restoration
Project (RRES-RS).

The Risk Reduction and Environmental Stewardship (RRES) isincorporated to strengthen
the Laboratory’s commitment to managing the entirelife-cycle of nuclear materials from
generation to permanent disposal aswell as to under standing and safeguar ding the natural
environment on a local to global scale. Over the next two decades, billions of dollarswill be
invested globally in managing nuclear materials and waste, cleaning up the environment,
and protecting and restoring the natural environment. To this end, RRES has highlighted
the following strategic environmental science program thrust areas:

» Natural Resources Protection and Restor ation,

* Nuclear Waste and M aterials M anagement, and

» Repository Science.

Therole of thisnew division isto reduce therisk of current and historic Laboratory activi-
tiesto the public, workers, and the environment through natural and cultural resource
protection, pollution prevention, waste disposition, and remediation activities. The new
division will serve asthe steward of the Laboratory reservation by developing and imple-
menting integrated natural and cultural resource management.

Thisreport summarizesthe results of the ongoing routine environmental monitoring and
surveillance program, for which the Laboratory collects more than 12,000 environmental
samples each year from morethan 450 sampling stationsin and around the Labor atory.
In addition, we have summarized results from sampling for effects of the Cerro Grande
fire, especially wherethe fire hasresulted in alterations of trendsin environmental condi-
tions seen in past years. We will continue to follow the alter ationsresulting from the wild-
fire over the next few yearsto determine if conditionsreturn to pre-fire levels.

In the aftermath of the events of September 11, 2001, enhanced security actions by the
Department of Energy resulted in the removal of many environmental World Wide Web
pages from public access. At thiswriting, it isunknown how many pages these actions have
affected and when the pages will be accessible again to the general public. If you have diffi-
culty reaching the sitesreferenced in this document, please contact me, LarsF. Soholt,
Ph.D., at soholt@lanl.gov or 505/667-2256. We will make every attempt to get you the

infor mation that you desire.
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Preface

Environmental Surveillance at Los Alamos reports are prepared annually by the Los Alamos National Laboratory
(the Laboratory), Risk Reduction and Environmental Stewardship, as required by US Department of Energy
Order 5400.1, General Environmental Protection Program, and US Department of Energy Order 231.1,
Environment, Safety, and Health Reporting.

These annual reports summarize environmental data that are used to determine compliance with applicable
federal, state, and local environmental laws and regulations, executive orders, and departmental policies. Addi-
tional data, beyond the minimum required, are also gathered and reported as part of the Laboratory’s efforts to
ensure public safety and to monitor environmental quality at and near the Laboratory.

Chapter 1 provides an overview of the Laboratory’s major environmental programs. Chapter 2 reports the
Laboratory’s compliance status for 2002. Chapter 3 provides a summary of the maximum radiological dose a
member of the public could have potentially received from Laboratory operations. The environmental data are
organized by environmental media (Chapter 4, air; Chapters 5 and 6, water; Chapter 7, soils; and Chapter 8,
foodstuffs and biota) in aformat to meet the needs of a general and scientific audience. A glossary and alist of
acronyms and abbreviations are in the back of the report. Appendix A explains the standards for environmental
contaminants, Appendix B explains the units of measurements used in this report, and Appendix C describes the
Laboratory’s technical areas and their associated programs.

WEe've also enclosed a disk with detailed tables of data from 2002.

Inquiries or comments regarding these annual reports may be directed to

US Department of Energy LosAlamos National L aboratory
Office of Facility Operations Risk Reduction & Environmental
528 35th Street or Stewar dship Division
LosAlamos, NM 87544 P.O. Box 1663, M S K491

LosAlamos, NM 87545

To obtain copies of the report, contact

LarsF. Soholt
LosAlamos National L aboratory
P.O. Box 1663, MSJ978
LosAlamos, NM 87545
Telephone: 505-667-2256
e-mail: soholt@anl.gov

Thisreport isalso available on the World Wide Web at
http://www.airquality.lanl.gov/pdf/ESR/LA-14085-ENV.pdf
and the supplemental data tables are available at
http://mww.airquality.lanl.gov/ESRI ndex.htm
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Table ES-1. Environmental Statutes under which LANL Operates

Federal Statute

What it Covers

Status

Resource Conservation
and Recovery Act
(RCRA)

Generation, management, and
disposal of hazardous waste and
cleanup of inactive, historical
waste sites

The Laboratory is operating under an extension of the previous
permit while seeking to renew its RCRA permit. The state
issued a compliance order requiring extensive site investigation

and monitoring. Negotiations are continuing in both of these issues.

Two other compliance orders were resolved in 2003.

Emergency Planning
and Community Right
to Know Act (EPCRA)

The public’s right to know about
chemicals released into the
community

As required, the Laboratory reported releases and disposal
totaling 9,913 Ib of lead and 183 b of mercury.

Clean Air Act (CAA)

Air quality and emissions into the
air from facility operations

The Laboratory met all limits for emissions to the air. Nitrogen

oxide emissions declined by 30% facility-wide from 2001. The dose

to the Maximum Exposed Individual (MEI) from LANL air
emissions was 1.69 mrem, much less than the annual limit of
10 mrem. The principal contributor to the dose was the

Los Alamos Neutron Science Center (LANSCE). Independent
auditors found LANL fully compliant with radiological air
emissions requirements.

Clean Water Act
(CWA)

Water quality and liquid
discharges to US waters

Discharges met requirements in 100% of samples from sanitary
effluent outfalls, 99.8% of samples from industrial effluent
outfalls, and 100% of water quality parameter samples at both
types of outfalls.

Safe Drinking Water
Act (SDWA)

Drinking water supplies

Los Alamos County provides the Laboratory’s drinking water
supply. During 2002, drinking water met all limits for
chemicals, radiological materials, and bacteria.

Toxic Substances
Control Act (TSCA)

Chemicals such as
polychlorinated biphenyls (PCBs)

The Laboratory disposed of 380 kg of capacitors, more than
2,400 kg of PCB-containing liquids, and 4,100 kg of fluorescent
light ballasts in off-site, EPA-permitted treatment and disposal
facilities.

Federal Insecticide,
Fungicide, and

Storage and use of pesticides

The Laboratory’s storage and use of pesticides remained in
compliance with regulatory requirements.

Rodenticide Act

(FIFRA)

Endangered Species Act | Rare species of plants and The biology team reviewed more than 2,000 new projects to
(ESA) animals ensure the protection of threatened and endangered species on

Laboratory lands.

National Historic
Preservation Act
(NHPA) and others

Cultural resources

The Laboratory’s cultural resources team evaluated more than
1,000 new actions to ensure compliance and identified 297
archaeological sites and 75 historical buildings on DOE land.

National Environment
Policy Act

Consideration of potential
environmental impacts in
deciding on new operations

In 2002, LANL personnel conducted 68 reviews of proposed
projects to ensure compliance; NNSA issued 8 findings of no
significant impact (FONSIs).
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EXECUTIVE SUMMARY

LosAlamos National Laboratory (LANL or the Laboratory) is
managed by the University of California under a contract ad-
ministered by the National Nuclear Security Administration
(NNSA) of the Department of Energy (DOE). Thisreport (1)
presents environmental data and analyses that characterize
performance in 2002 and (2) addresses compliance with envi-
ronmental regulations. Using comparisons with standards and
regulations, this report concludes that the environmental ef-
fects from Laboratory operations are small and do not pose a
threat to human health or the environment.

Environmental Compliance at L osAlamosin 2002
(See Chapter 2.)

Many activitiesat LANL use or produce materials that are ra-
dioactive or otherwise hazardous. Laboratory policy imple-
ments DOE requirements by directing employees to protect
the environment and meet compliance requirements of appli-
cable state and federal environmental-protection regulations.
Federal and state regulations provide
specific requirements and standards to
implement these statutes and maintain
environmental qualities. The Environ-
mental Protection Agency (EPA) and the
New Mexico Environment Department
(NMED) are the principal administrative
authorities for these laws. The DOE and
its contractors are al so subject to the
energy department’s requirements for
control of radionuclides. Table ES-1
presents a summary of the Laboratory’s
statusin regard to environmental statutes
and regulations.

Environmental Surveillance at Los Alamos during 2002
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Table ES-2. Where are the Sources of Radiological Doses?

Pathway Dose Location Trends
Air 1.7 mrem/yr East Gate None; remains well below
regulatory limits
Direct Irradiation 1 mrem/yr Technical Area (TA)-18, | None
Pajarito Road
Food <0.1 mrem/yr All sites None
Drinking Water <0.1 mrem/yr All sites None
Background 300 to 500 mrem/yr All Sites N/A
Dose to wildlife <0.1 rad/day All sites None
Table ES-3. Where Can We See LANL Impacts on Air (AIRNET)?
Radionuclide On Site Off Site Off-Site Significance
(% of the EPA Standard)
Tritium Yes, found in most Yes, measurable at many perimeter 1%
samplers samples
Gross alpha beta Yes, found in 1997 and No Not applicable
2002 at Area G from
transuranic releases
Uranium Yes, increasing number | Yes, increased frequency of depleted | Less than 1%
of locations found with uranium found at perimeter locations
measurable depleted after the Cerro Grande fire
transuranic uranium
Americium and Yes, found mostly at Yes, found in 2002 first quarter in 2%
plutonium TA-21 and Area G White Rock; plutonium-239 found
near TA-1 and occasionally at other
perimeter samplers
Beryllium Yes, short-term No, off-site concentrations all No standard
concentrations above appeared to be natural beryllium,
background not Laboratory-caused.
Volatile organic No, on-site No, off-site measurements No standard
compounds and measurements comparable to background
other metals comparable to levels
background levels.
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Environmental Radiological Dose Assessment (See Chapter 3.)
Table ES-2 shows the sources and locations of radiological doses.

We calculated potential radiological doses to members of the public that resulted from LANL emissions. During
2002, the population within 80 km of LANL received a collective dose of 1.4 person-rem. The maximum off-site
radiation dose to a member of the public was at East Gate and was 1.7 mrem. These values are similar to previous
ones from recent years. Background radiological dosesin this area range from about 300 to 500 mrem/yr. No
health effects are expected from doses attributabl e to L aboratory emissions. Cal culated doses to nonhuman biota
remained below DOE established limits for aguatic and terrestrial systems.

Air Surveillance (See Chapter 4.)

Ambient Air Sampling

The radiological air-sampling network, referred to asAIRNET, measures environmental levels of airborne radionu-
clides that may be released from Laboratory operations. These radionuclides include plutonium, americium, ura-
nium, and tritium. Ambient concentrations during 2002 were generally comparable to concentrations in 2001.
Measurable concentrations of tritium were found at most on-site locations and at off-site locations near the
perimeter of the Laboratory. Plutonium and americium were occasionally found on site, primarily near decontami-
nation and decommissioning operations and at Technical Area (TA)-54, Area G, the Laboratory’s low-level radio-
active waste disposal site. Low concentrations of americium and plutonium were also detected in several perimeter
samples. Depleted uranium was detected on site and near the perimeter of the Laboratory. Concentrations at no
off-site location exceeded more than several percent of the EPA public dose limit. No detectable concentrations of
any radionuclides attributable to LANL were detected at regional samplersin Santa Fe, Espariola, or EI Rancho.

Three significant investigations took place in 2002 and revealed the following.

* The number of samples with depleted uranium has increased since the Cerro Grande fire—a catastropic
wildfire that burned almost 50,000 acres within and around LANL— at both on-site and perimeter samplers.

® Tritium emissionsincreased at TA-21 because decontamination and decommissioning (D& D) activities
caused measurable increases in tritium in the eastern part of the Los Alamos town site.

* A soil-screening operation at TA-54 resuspended plutonium and americium contamination that caused
measurable first-quarter concentrations at Area G and in White Rock.

Three nonradioactive air-monitoring stations were operated during 2002 to evaluate air concentrations of metals,
volatile organic compounds, and particulate matter. The monitoring stations were designed and |ocated to establish
background levels of constituents/pollutants in the surrounding communities and, if possible, to determine any
Laboratory impacts. The metals data were consistent with expected values that would occur because of the
resuspension of local soils. Volatile organic compound data were consistent with those taken in 2001. Total sus-
pended-parti culate-matter measurements were consistent with historical measurements. Correlations with wind
speed and large-scale regional events (e.g., forest fires) could be readily observed.

Quarterly concentrations of beryllium were similar to those of 2001. Concentrations were consistent with values
expected because of resuspension of naturally occurring beryllium in soils. The dustiest |ocations—the Los
Alamos County Landfill, Jemez Pueblo, and TA-54—had the highest measured concentrations. Special short-term
beryllium samples were taken to monitor several test shots with high explosives (HES). A few on-site air samples
contained elevated beryllium and uranium, based on comparisons with average air concentrations measured on
non-test-shot days. Table ES-3 shows locations where radionuclides from LANL impacted the air.
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ble ES-4. Where Can W‘G‘Se:Ml Stack Emissions into the Air?

Radionuclide Maximum Off-site Emission Trend
Impact (Location)
Tritium 0.03 mrem (airport) None
Uranium, plutoniun, americium <0.01 mrem (all) None
Carbon-11, oxygen-15, nitrogen-13, 1.7 mrem (East Gate) Decreasing
argon-41 (LANSCE emissions)
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M eteorology

LosAlamos weather for 2002 continued a 5-year trend of warm
temperatures and a dryer-than-normal climate. The average annual
temperature in 2002 of 49.3°F exceeded the normal annual average
of 48.2°F by 1.1 degree. The total precipitation in 2002 of 11.7 in.
was 62% of normal (18.95 in.). The current drought is similar in
severity to droughts during the late 1930s, early-to-mid 1950s, and
late 1970s.

Air Emissions

Emissions from tritium-handling facilities in 2002 were relatively
consistent with emissions from 1998 through 2000. Tritium emis-
sions were much lower in 2002 than in 2001, because of asingle
unplanned release in January 2001. Emissions from plutonium and
uranium isotopes have remained approximately the same since
2000. Emissions from LANSCE were somewhat reduced from
2001 levels during 2002 because of the installation of adelay

line system.

No air releases occurred during 2002 that required reporting to the
National Response Center. Table ES-4 presents the locations of
stack-emission sampling.

Direct Penetrating Radiation

During 2002, measurements of direct penetrating radiation at most
LANL locations were similar to 2001 measured values. The public
doseis <1 mrem/yr. Highest doses were measured at |ocations on
Pgjarito Road adjacent to Pajarito Laboratory (TA-18) and on site
at the Waste Disposal Site (TA-54), Area G. M easurements showed
that at some TA-54, Area G, locations, radiation levels were up to
25% higher because of an increase in radioactive waste awaiting
shipment to the Waste Isolation Pilot Plant (WIPP); but the average
doserate at Area G has not changed significantly.
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Table ES-5. Where Can We See LANL Impacts on Groundwater?

Chemical On Site Off Site Significance Trends
Tritium Near MCLs in alluvial and No Not used as a drinking Decreasing as
intermediate groundwater because water supply effluent quality
of LANL discharges into improves
Mortandad Canyon
Other Above DOE and EPA drinking No Not used as a drinking Some constituents
radionuclides water limits because of LANL water supply; are fixed in
discharges to alluvial water in radionuclides have not location; some
DP, Los Alamos, and Mortandad penetrated to deeper decreasing as
canyons groundwater effluent quality
increases
Perchlorate In alluvial and intermediate Yes, in No established Decreasing in
groundwater of Mortandad Pueblo regulatory standard; Mortandad
Canyon; possible detection in Canyon values exceed Canyon alluvial
regional aquifer in Mortandad provisional risk level groundwater as
Canyon; found in regional aquifer in alluvial groundwater effluent quality
in Pueblo Canyon and are near them in improves;
deeper groundwater insufficient data
for other
groundwater
Nitrate In alluvial and intermediate Yes, in Potential effect on Alluvial
groundwater and regional aquifer Pueblo drinking water, but groundwater
in Pueblo and Mortandad canyons Canyon levels currently below levels in
MCLs; likely non- Mortandad
LANL source in Pueblo Canyon
Canyon decreasing as
effluent quality
improves
High explosives | In alluvial, intermediate, and No Presence in regional Insufficient data
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possibly regional groundwater in
the southwestern part of LANL

aquifer uncertain
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Groundwater Monitoring (See Chapter 5.)

Table ES-5 shows a summary of LANL impacts on groundwater.

Groundwater at the Laboratory occurs as aregional aquifer at
depths ranging from 600 to 1200 ft and as perched groundwater of
limited thickness and horizontal extent, either in canyon alluvium
or at intermediate depths of afew hundred feet. In some canyons,

5 decades of liquid-effluent disposal by LANL have degraded
groundwater quality in the alluvium. Because flow through the
underlying approximately 900-ft-thick zone of unsaturated rock is
slow, the impact of effluent disposal is seen to alesser degreein in-
termediate-depth perched groundwater and is seen in some samples
from the regional aquifer. All water produced by the Los Alamos
County water supply system comes from the regional aquifer and
meets federal and state drinking water standards. No drinking water
is supplied from the alluvial and intermediate aguifers.

Elevated alluvial-groundwater concentrations of strontium-90, plu-
tonium, americium, tritium, nitrate, perchlorate, HES, barium, and
molybdenum in recent years have approached or exceeded drinking
water standards or risk-base drinking water levelsin afew locations
and over alimited area on site. Similarly, intermediate groundwater
concentrations of HEs, chlorinated solvents, tritium, perchlorate,
and nitrate levels exceed or approach drinking water standards or
risk-based drinking water levelsin afew locations on site. There-
gional aquifer shows traces of tritium, nitrate, and perchlorate that
are below drinking water risk levels. A former supply well in Pueblo
Canyon shows tritium at 1/500th of the drinking water Maximum
Contaminant Level (MCL) established by the EPA, nitrate at about
three times background or 1/10th of the MCL, and perchlorate,
which has no standard, at possibly 2 parts per billion (ppb).

Oneregiona aquifer well (R-25) may show HEs and chlorinated
solvents near drinking water risk levels, but the results appear to be
caused by well construction problems rather than indicating re-
gional aquifer contamination. Thus, the HEs and solvents at R-25
are probably restricted to the perched zone that lies at the 750-ft
depth and have not reached the regional aguifer.

LANL has shut off or significantly improved the water quality of
most liquid effluent discharges (High-Explosive Wastewater Treat-
ment Facility [HEWTF], Radioactive Liquid Waste Treatment Facil-
ity [RLWTF]); and, with some exceptions (strontium-90), water
quality in shallow groundwater has improved rapidly as aresult of
these Laboratory actions. In one example, the RLWTF has sharply
reduced tritium activity in its discharge since 2000 to below

20,000 picocuries per liter (pCi/L), with a corresponding decrease
in tritium in the alluvial groundwater since then.
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Table ES-6. Where Can We See LANL Impacts on Surface Water and Sediments?

XXX

Chemical On Site Off Site Significance Trends
Radionuclides Higher than background in Yes, in Los Alamos/ Sediments below health Increased
sediments because of LANL Pueblo canyons; concern; elevated radionuclides transport in
contributions in Pueblo, Los slightly elevated a short distance in Mortandad Pueblo Canyon
Alamos, and Mortandad in the Rio Grande Canyon but exposure potential in response to
canyons and Cochiti is limited post-fire
Reservoir flooding
Higher than backgound in Yes, in Los Alamos/ | Minimal exposure potential Flows in Pueblo
runoff in Pueblo and Los Pueblo canyons because events are sporadic Canyon occurring
Alamos canyons because more often
of LANL contributions after fire
Polychlorinated | Detected in sediment in Yes, particularly in Minimal exposure potential; None
biphenyls nearly every canyon the Los Alamos/ may accumulate in Rio Grande
(PCBs) Pueblo canyons fish; findings include non-
Laboratory and Laboratory sources.
Detected occasionally in No None
Sandia Canyon runoff
High explosive Detections above background | No Minimal potential for exposure None
residues in Cafion de Valle and Water
Canyon runoff (likely in
water only)
Polycyclic Detections near or above Yes, in Pueblo/ Origins uncertain; probably None
aromatic applicable risk-based Los Alamos multiple source
hydrocarbons screening levels in Sandia canyons
(PAHs) and Mortandad canyons

Environmental Surveillance at Los Alamos during 2002




Water shed Monitoring (See Chapter 6.)

Table ES-6 shows the locations of LANL-impacted surface water and sediments.

Watersheds that drain the Laboratory are dry for most of the year. No perennial surface
water extends completely across the Laboratory in any canyon. Storm runoff occasion-
aly extends across the Laboratory but is short-lived. Wildlife drink from the stream
channels when water is present.

LANL activities have caused contamination of sedimentsin severa canyons, mainly
because of industrial effluent discharges. These discharges and contaminated sediments
a so affect the quality of storm runoff, which carries much of this sediment for short
periods of intense flow. In some cases, sediment contamination lingers from L aboratory
operations conducted more than 50 years ago.

Sediment radioactivity levels are above fallout background but substantially lower than
screening action levels (SALS) in Los Alamos and Pueblo canyons. Cesium-137in
Mortandad Canyon sediments are at €l evated levelsin an approximately 1.5-mile-long
reach on site and some samples exceed industrial-site screening levels. Plutonium-239,
-240 in sediments extend off site down Los Alamaos Canyon into the Rio Grande; but lev-
elsremain well below the screening levels for unrestricted use of theland. PCBs are
present in sedimentsin the northernmost watercourses that drain the Laboratory and are
at concentrations below EPA industrial soil-screening levelsin Sandia Canyon sedi-
ments, where the highest levels occur. Channel sedimentsin Pueblo, LosAlamos,
Sandia, and Mortandad canyons contain polycyclic aromatic hydrocarbons (PAHS) of
uncertain origin with maximum concentrations near or above applicable EPA soil-
screening levels.

After the Cerro Grande fire, runoff volumes that |eave the downstream boundary of
LANL have increased by 2 to 4 times, and peak flows have increased by 10 to 100 times.
There are signs that watersheds are recovering from the fire, but storm runoff in Pueblo
Canyon remains very dynamic. Several large runoff events from Pueblo Canyon in 2002
carried contaminated sediments downstream directly into the Rio Grande. The overall
pattern of radioactivity in channel sediments, such as along lower L os Alamos Canyon,
has not greatly changed. Radioactivity in bottom sedimentsin Cochiti Reservoir have
increased slightly but remain well below health-based screening levels.

Individual storm runoff eventsin Pueblo Canyon sometimes contained elevated pluto-
nium-239,-240 |levels. However, the average concentration on an annual basis is approxi-
mately 5% of the 100-mrem DOE Derived Concentration Guideline (DCG) for public
exposure. All samples of base flow (persistent surface waters) collected near the Labora-
tory or from the Rio Grande in 2002 met the New Mexico stream standards for livestock-
watering or wildlife habitat. A small number of the short-lived storm-runoff events
contained concentrations of some metals, gross alpha, PCBs, and HES above the state
standards or above background levels. Several LosAlamos area watersheds were re-
cently added to the State of New Mexico’'s water-quality-impaired list for gross alpha
activity and total selenium concentrations. Our review indicates that these high values
appear to be related to high natural sediment concentrationsin the runoff samples, rather
than caused by Laboratory operations. The dissolved concentrations of barium, copper,
zinc, and chromium exceed state acute wildlife habitat standards in some samples.
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Table ES-7. Where Can We See LANL Impacts on Mesa-Top Soils?




Soil Monitoring (See Chapter 7.)

Table ES-7 shows Laboratory impacts on mesa-top soils.

The soils-monitoring team collected soil surface samples within and around the perimeter
of the Laboratory to help determine the impacts of Laboratory operations on human health
and the environment. We compared these samples to soil samples collected from regional
(background) areas located a great distance away to the north, south, and southwest of the
Laboratory. Also, we compared these samples, which represent the third collection after the
Cerro Grande fire, with samples collected before thefire.

The mean concentrations (using detectable and nondetectable values) of tritium; uranium;
plutonium-238; plutonium-239,-240; and americium-241 in soils collected from LANL and
perimeter areas were statistically higher (a = 0.05) than the mean concentrations of these
radionuclidesin soils collected from regional areas, primarily caused by increasing levels
of fallout at higher elevations. Only tritium and plutonium-239,-240 were attributable to
Laboratory operations. Although these radionuclides were statistically higher than regional
areas, the concentrations in soils from individual sites within and around the perimeter of
LANL were still very low (pCi/g dry range) and were far below screening levels. There-
fore, the concentrations and distributions of tritium and plutonium-239,-240, in soils from
LANL and perimeter sites are of no significant health concern.

Samples of radionuclides taken after the Cerro Grande fire show that, with the exception of
tritium, most concentrations in soils collected from perimeter and LANL areas after the fire
were statistically similar to soils collected before the fire. The higher tritium levels were
attributed to Laboratory operations and were not aresult of the fire. The mean concentra-
tions of beryllium, mercury, and lead in soils collected from on-site areas were statistically
(o =0.05) higher than concentrations from regional soils. However, the differences be-
tween the two sites were very small; and the amounts were still within upper-level regional
concentrations and far below applicable EPA screening levels. Moreover, all of the metals
analyzed in soils collected from perimeter and on-site areas after the Cerro Grande fire
were statistically similar to soils collected before the fire.

The facility-monitoring program included collection of soils within and around the perim-
eter of Area G and the Dual Axis Radiographic Hydrotest Facility (DARHT), the
Laboratory’s primary explosive test site. Results of soil-sampling at Area G show that tri-
tium; plutonium-238; plutonium-239,-240; and americium-241 concentrations were signifi-
cantly higher than in regional areas. One area (southwestern corner of AreaG), in
particular, exceeded the tritium-screening levels and showed increasing concentrations over
time. Results of soil- and sediment-sampling at DARHT showed that most radionuclides
and nonradionuclides were within baseline statistical reference levels developed as part of
the preoperational baseline study.

In a soil-and-lichen study in the Valles Caldera, both media showed no discernable trend of
higher-to-lower concentrations of most radionuclides with distance from LANL.

A specia study showed that trace amounts of total PCBs measured in soil appear to be
mostly from background global atmospheric sources.
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Table ES-8. Where Can We See LANL Impacts on Foodstuffs?

Media Chemical On Site Off Site Significance Trends
Produce Tritium Slightly higher than Yes, in a few Dose None
background areas on the <0.1 mrem/yr;
perimeter no health risk
of LANL
Produce Other radionuclides | Indistinguishable No Dose None
from background <0.1 mrem/yr;
no health risk
Produce, milk, Metals Few detections No No health risk None
honey
Fish Polychlorinated Not applicable (N/A) | Mixed results Cannot distinguish| None
biphenyls LANL
contributions
Fish Radionuclides, N/A No Dose None
metals <0.1 mrem/yr;
no health risk
Vegetation Tritium Higher than No Below DOE dose None
background, limits for
especially at terrestrial plants
Area G
Vegetation Other radionuclides | Indistinguishable No Below DOE dose None
from background limits for
terrestrial plants
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Foodstuffs and Biota M onitoring (See Chapter 8.)

Table ES-8 presents a summary of Laboratory impacts on foodstuffs.

The foodstuffs-monitoring team collected foodstuff and non-foodstuff biota within and
near LANL property to help determine the impacts of Laboratory operations on human
health, through the food chain, and to the environment. Also, we collected non-foodstuff
biotaat AreaG and at DARHT.

Produce, milk, and honey were analyzed for radionuclides and metals; and the fish were
analyzed for radionuclides, metals, and PCBs. Findings included the following.

* The concentrations of most radionuclides and metalsin areas analyzed
were indistinguishable from worldwide fallout and/or natural sources.

® Tritium concentrations in produce and honey from perimeter
areas were higher than such concentrationsin regional aress,
but the differences were very small.

* No increase occurred in contaminants in produce, milk, and
honey as aresult of the Cerro Grandefire.

® The concentrations of mercury in fish collected downstream
of LANL in the Rio Grande and Cochiti reservoir were
similar to concentrations upstream of LANL.

e The analytical resultsfor PCBsin fish were mixed: catfish contained
higher PCBs upstream than downstream and carp contained higher PCBs
downstream than upstream. Our analysis does not indicate a distinct
contribution of PCBsfrom LANL.

Non-foodstuff biota test results from on-site locations show that most radionuclides,
with the exception of tritium, were similar to regional areas. Tritium in vegetation from
on-site areas was significantly higher than in regional areas. These results are similar to
past years and agree with the tritium concentrations in soil from on-site areas. As noted
previoudly, these results remain well below levels that would
exceed limits for the protection of nonhuman biota.

At Area G, most radionuclides, with the exception of tritium and
plutonium-239,-240, in vegetation, bees, and small mammals
were within upper-level regional concentrations. Tritium and plu-
tonium-239,-240 were both significantly higher in vegetation,
bees, and small mammals from both on-site and off-site areas
surrounding Area G.

These data are similar to findings of past years and the radionuclide concentrationsin
biota are not increasing over time. At DARHT, all radionuclides, with the exception
of tritium, and metalsin vegetation, bees, and small mammals were within baseline
statistical reference levels (BSRLS). All radionuclides and metalsin birds at DARHT
were within BSRLSs.
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1. Introduction

A. Laboratory Overview

1. Introduction to L os Alamos National
Laboratory

In March 1943, asmall group of scientists came to
LosAlamos for Project Y of the Manhattan Project.
Their goal was to develop the world’s first nuclear
weapon. Although planners originally expected that the
task would require only 100 scientists, by 1945, when
the first nuclear bomb was tested at Trinity Sitein
southern New Mexico, more than 3,000 civilian and
military personnel were working at Los Alamos L abo-
ratory. In 1947, Los Alamos L aboratory became Los
Alamos Scientific Laboratory, which in turn became
LosAlamos National Laboratory (LANL or the Labo-
ratory) in 1981. The Laboratory is managed by the
Regents of the University of California (UC) under a
contract that is administered by the National Nuclear
Security Administration (NNSA) of the Department of
Energy (DOE) through the Los Alamos Area Office
(LAAO) and the Albuquerque Operations Office.

The Laboratory’s original mission to design,
develop, and test nuclear weapons has broadened and
evolved as technologies, US priorities, and the world
community have changed. Los Alamos National
Laboratory enhances global security by

» ensuring the safety and reliability of the US
nuclear deterrent;

* reducing the global threat of weapons of mass
destruction; and

 solving national problemsin energy, infrastruc-
ture, and health security (LANL 2001a).

In the “ Strategic Plan (2001-2006),” Los Alamos
National Laboratory personnel explain LANL's vision
and role as follows: “We serve the nation by applying
the best science and technology to make the world a
better and safer place. . . . Inseparable from its com-
mitment to excellence in science and technology is
LANL’s commitment to completing al endeavorsin a
safe, secure, and cost-effective manner” (LANL
2001b).

2. Geogr aphic Setting

The Laboratory and the associated residential and
commercial areas of Los Alamos and White Rock are
located in Los Alamos County, in north-central New
Mexico, approximately 60 miles north-northeast of
Albuguergue and 25 miles northwest of Santa Fe
(Figure 1-1). The 40-square-mile Laboratory is situated
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on the Pgjarito Plateau, which consists of a series of
finger-like mesas separated by deep east-to-west-
oriented canyons cut by streams. Mesa tops range in
elevation from approximately 7,800 ft on the flanks of
the Jemez Mountains to about 6,200 ft above the Rio
Grande Canyon. Most Laboratory and community
developments are confined to the mesa tops. The
surrounding land is largely undeveloped; and large
tracts of land north, west, and south of the Laboratory
site are held by the Santa Fe National Forest, the US
Bureau of Land Management, the Bandelier National
Monument, the US General Services Administration,
and the Los Alamos County. San Ildefonso Pueblo
borders the Laboratory to the east.

The Laboratory is divided into technical areas (TAS)
that are used for building sites, experimental areas,
support facilities, roads, and utility rights-of-way. (See
Appendix C and Figure 1-2.) However, these uses
account for only asmall part of the total land areg;
much land provides buffer areas for security and safety
and is held in reserve for future use.

3. Geology and Hydrology

The Laboratory lies at the western boundary of the
Rio Grande Rift, amajor North American tectonic
feature. Three major local faults constitute the modern
rift boundary, and each is potentially seismogenic.
Recent studies indicate that the seismic surface rupture
hazard associated with these faultsislocalized
(Gardner et al. 1999). Most of the finger-like mesasin
the Los Alamos area (Figure 1-3) are formed from
Bandelier Tuff, which includes ash fall, ash fall pumice,
and rhyolite tuff. Deposited by major eruptionsin the
Jemez Mountains' volcanic center 1.2—1.6 million years
ago, the tuff is more than 1,000 ft thick in the western
part of the plateau and thins to about 260 ft eastward
above the Rio Grande.

On the western part of the Pajarito Plateau, the
Bandelier Tuff overlaps onto the Tschicoma Formation,
which consists of older volcanics that form the Jemez
Mountains. The tuff is underlain by the conglomerate of
the Puye Formation in the central plateau and near the
Rio Grande. The Cerros del Rio Basalts interfinger with
the conglomerate along the river. These formations
overlie the sediments of the Santa Fe Group, which
extend across the Rio Grande Valley and are more than
3,300 ft thick.

Surface water in the Los Alamos area occurs
primarily as short-lived or intermittent reaches of
streams. Perennial springs on the flanks of the Jemez
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Mountains supply base flow into the upper reaches of
some canyons, but the volume is insufficient to maintain
surface flows across the Laboratory site before the
water is depleted by evaporation, transpiration, and
infiltration.

Groundwater in the Los Alamos area occurs in three
modes:. (1) water in shallow aluvium in canyons, (2)
perched water (abody of groundwater above aless
permeable layer that is separated from the underlying
main body of groundwater by an unsaturated zone), and
(3) the regional aquifer of the Los Alamos area, which is
the only aquifer in the area capable of serving as a mu-
nicipal water supply. Water in the regional aquifer isin
artesian conditions under the eastern part of the Pgjarito
Plateau near the Rio Grande (Purtymun and Johansen
1974). The source of most recharge to the aquifer ap-
pears to be infiltration of precipitation that falls on the
Jemez Mountains. The regional aquifer discharges into
the Rio Grande through springs in White Rock Canyon.
The 11.5-mile reach of the river in White Rock Canyon,
between Otowi Bridge and the mouth of Rito delos
Frijoles, receives an estimated 4,300-5,500 acre-feet of
water annually from the aquifer.

4. Biology and Cultural Resources

The Pgjarito Plateau is a biologically diverse and
archaeologically rich area. This diversity isillustrated
by the presence of more than 900 species of plants;

57 species of mammals; 200 species of birds, including
112 species known to breed in Los Alamos County;

28 species of reptiles; 9 species of amphibians; over
1,200 species of arthropods; and 12 species of fish
(primarily found in the Rio Grande, Cochiti Reservair,
and the Rito de los Frijoles). No fish species have been
found within LANL boundaries. Roughly 20 of these
plant and animal species are designated as threatened
species, endangered species, or species of concern at the
federal and/or state level.

Approximately 80% of DOE land in Los Alamos
County has been surveyed for prehistoric and historic
cultural resources, and more than 1800 sites have been
recorded. More than 85% of the ruins date from the 14th
and 15th centuries. Most of the sites are found in the
pifion-juniper vegetation zone, with 80% lying between
5,800 and 7,100°ft. Almost three-quarters of all ruins are
found on mesa tops. Buildings and structures from the
Manhattan Project and the early Cold War period
(1943-1963) are being evaluated for eligibility for list-
ing in the National Register of Historic Places.

Environmental Surveillance at Los Alamos during 2002

B. Management of Environment, Safety, and Health

1. Integrated Safety M anagement

Throughout the Laboratory, the goal of Integrated
Safety Management (ISM) is the systematic integration
of environment, safety, and health (ES&H) consider-
ationsinto work practices at all levels. The term
“integrated” indicates that the safety management
system is anormal and natural element in performing
the work. Safety and environmental responsibility
involve every worker. Management of ES& H functions
and activitiesis an integral, visible part of the
Laboratory’s work-planning and work-executing
processes.

The Laboratory is committed to achieving
excellence in environmental, safety, health, and
security performance. Then Laboratory Director
John C. Browne said in 1999, “We will never compro-
mise safety or security for programmatic or operational
needs.” Having zero environmental incidents means
(1) complying with all applicable environmental laws
and regulations; (2) adopting practicable proactive
approaches to achieve environmental excellence
(minimizing waste generation, wastewater discharges,
air emissions, ecological impacts, cultural impacts,
etc.); (3) preventing unnecessary adverse environmen-
tal impacts; and (4) enhancing environmental protec-
tion (LANL 1999).

2. Risk Reduction and Environmental
Stewar dship Division

The Risk Reduction and Environmental Stewardship
(RRES) Division is primarily a Laboratory support
organization that provides a broad range of technical
expertise and assistance in areas such as environmental
protection, pollution prevention, National Environmen-
tal Policy Act (NEPA) requirements, wildfire protec-
tion, and natural and cultural resources management.
RRES Division isin charge of performing environmen-
tal monitoring, surveillance, and compliance activities
to help ensure that Laboratory operations do not
adversely affect human health and safety or the
environment.

The Laboratory conforms to applicable environmen-
tal regulatory and reporting requirements of DOE
Orders 5400.1 (DOE 1988), 5400.5 (DOE 1990), and
231.1 (DOE 1995). RRES Division has the responsibil-
ity and the authority for serving as the central point of
institutional contact, coordination, and support for
interfaces with regulators, stakeholders, and the public,
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including the DOE/NNSA, the US Defense Nuclear
Facilities Safety Board, the New Mexico Environment
Department, and the Environmental Protection
Agency.

RRES Division provides line managers with
assistance in preparing and completing environmental
documentation. Such documentation includes reports
required by (1) NEPA of 1969 and (2) the federal
Resource Conservation and Recovery Act (RCRA)
and (3) its state counterpart, the New Mexico Hazard-
ous Waste Act, as documented in Chapter 2 of this
report. With assistance from Laboratory legal counsel,
RRES Division helps to define and recommend
Laboratory policies for applicable federa and state
environmental regulations and laws and DOE orders
and directives. RRES Division is responsible for
communicating environmental policiesto Laboratory
employees and makes appropriate environmental
training programs available.

The Environmental Surveillance Program resides
in four RRES Division groups—M eteorology and Air
Quality (RRES-MAQ), Water Quality and Hydrology
(RRES-WQH), Solid Waste Regulatory Compliance
(RRES-SWRC), and Ecology (RRES-ECO). These
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A. Introduction

Many activities and operations at Los Alamos
National Laboratory (LANL or the Laboratory) use or
produce liquids, solids, and gases that may contain
nonradioactive hazardous and/or radioactive materials.
Laboratory policy implements Department of Energy
(DOE) requirements by directing employees to protect
the environment and meet compliance requirements of
applicable federal and state environmental -protection
regulations. Federal and state environmental laws
address (1) handling, transporting, releasing, and
disposing of contaminants, pollutants, and wastes,

(2) protecting ecological, archaeological, historic,
atmospheric, soil, and water resources; and (3)
conducting environmental-impact analyses. Regula-
tions provide specific requirements and standards to
ensure maintenance of environmental qualities. The
Environmental Protection Agency (EPA) and the New
Mexico Environment Department (NMED) are the
principal administrative authorities for these laws.
DOE and its contractors are al so subject to DOE-

Environmental Surveillance at Los Alamos during 2002

administered requirements for control of radionu-
clides. Table 2-1 presents the environmental permits
or approvals these organizations issued that the
Laboratory operated under in 2002 and the specific
operations and/or sites affected.

B. Compliance Status
1. Resour ce Conservation and Recovery Act

a. Introduction. The Laboratory produces a
variety of hazardous wastes, mostly in small quantities
relative to industrial facilities of comparable size. The
Resource Conservation and Recovery Act (RCRA), as
amended by the Hazardous and Solid Waste Amend-
ments (HSWA) of 1984, establishes a comprehensive
program to regulate hazardous wastes from generation
to ultimate disposal. The EPA has authorized the State
of New Mexico to implement the requirements of the
program, which it does through the New Mexico
Hazardous Waste Act and state regulations of New
Mexico Administrative Code, Title 20, Chapter 4,

11
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Table 2-1. Environmental Permitsor Approvals under Which the Laboratory Operated during 2002

Administering
Category Approved Activity Issue Date Expiration Date Agency
RCRA® Hazardous Waste Facility Hazardous- and mixed-waste storage and treatment November 1989 November 1999 NMEDP

HSWA¢®

TSCAd

CWAY/NPDES"

NPDES Storm Water Permit for
Construction Activity

permit

RCRA General Part B renewal application

Request for supplemental information

RCRA mixed-waste Revised Part A application

TA-50/TA-54 permit renewal application

TA-54 Characterization, High-Activity Processing, and
Storage Facility

TA-16 permit renewal application

TA-55 Revisions to permit application

TA-50 Revisions to permit application

RCRA corrective activities

Disposal of PCBs® at TA-54, Area G

Outfall permit for the discharge of industrial and
sanitary liquid effluents

MSGP for the discharge of storm water from industrial
activities

General permits (13) for the discharge of storm water
from construction activities

DARHT Facility Project

Guaje Well Field Improvements Project

Fire Protection Improvements Project

Strategic Computing Complex Project

Norton Power Line Project

TA-9 to TA-15 Gas Pipeline Replacement Project

Flood Mitigation Project

Nuclear Materials Safeguards and Security
Upgrade Project

TA-3 Revitalization Project

TA-55 Fireloop Constructional Project

EOC

DX Strategic Plan

D&D

submitted January 15, 1999
submitted October 2000
submitted April 1998
submitted January 15, 1999
submitted September 19, 2000

submitted September 2000
January 2002
August 2002

March 1990

June 25, 1996

February 1, 2001
December 23, 2000

varies

October 2, 1998
October 2, 1998
October 2, 1998
May 21, 1999
June 1, 1999
August 22, 1999
July 25, 2000
February 25, 2000

March 22, 2001
August 18, 2001
January 27, 2002
July 18, 2002
August 10, 2002

Administratively continued

NMED
——— NMED
NMED
NMED
——— NMED
- NMED
December 1999 NMED
Administratively continued
June 25, 2001 EPAf
Administratively continued
January 31, 2005 EPA
December 23, 2005* EPA
July 1, 2003** EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
July 7, 2003 EPA
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Table 2-1. Environmental Permits or Approvals under Which the Laboratory Operated during 2002 (Cont.)

Administering
Category Approved Activity I ssue Date Expiration Date Agency
CWA Sections 404/401 Individual dredge and fill permits (29) varies varies COE/NMED
Groundwater Discharge Plan, Discharge to groundwater June 5, 2000 June 5, 2005 NMOCDK
Fenton Hill
Groundwater Discharge Plan, Discharge to groundwater January 7, 1998 January 7, 2003 NMED
TA-46 SWS Fecility!
Groundwater Discharge Plan, Land application of dry sanitary sewage sludge June 30, 1995 June 30, 2000 NMED
Sanitary Sewage Sludge Land Administratively extended
Application
Groundwater Discharge Plan, Discharge to groundwater submitted August 20, 1996 NMED
TA-50, Radioactive Liquid- approval pending
Waste Treatment Facility
Air Quality Operating Permit LANL air emissions not yet issued NMED
(20.2.70 NMAC™)
Air Quality (20.2.72 NMAC) Portable rock crusher June 16, 1999 None NMED
TA-3 Steam Plant-flue gas recirculation September 27, 2000 None NMED
Generator at TA-33 October 10, 2002 None NMED
Asphalt Plant at TA-60 October 29, 2002 None NMED
Air Quality (NESHAP)" Beryllim machining at TA-3-39 March 19, 1986 Surrendered on NMED
October 22, 2002
Beryllim machining at TA-3-102 March 19, 1986 None NMED
Beryllim machining at TA-3-141 October 30, 1998 None NMED
Beryllim machining at TA-35-213 December 26, 1985 None NMED
Beryllim machining at TA-55-4 February 11, 2000 None NMED
Open Burning Burning of jet fuel and wood for ordnance testing, TA-11  August 18, 1997 December 31, 2002 NMED

Burning of HE°-contaminated materials, TA-14
Burning of HE-contaminated materials, TA-16
Burning of scrap wood from experiments, TA-36

Fuel fire burn of wood or propane, TA-16

Arewwnsg asueldwo) ‘¢
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Table 2-1. Environmental Permitsor Approvals under Which the Laboratory Operated during 2002 (Cont.)

Administering
Category Approved Activity Issue Date Expiration Date Agency
Open Burning (20.2.60 NMAC)  Air-curtain destructors June 20, 2001 September 30, 2003 NMED

Burning of wood and wood slash from fire-
mitigation activitieson LANL property

aResource Conservation and Recovery Act

bNew Mexico Environment Department
CHazardous and Solid Waste Amendments

dToxic Substances Control Act

€Polychlorinated biphenyls

f Environmental Protection Agency

9Clean Water Act

hNational Pollutant Discharge Elimination System
iMulti-Sector General Permit

JUSArmy Corps of Engineers

KNew Mexico Oil Conservation Division
|Sanitary Wastewater Systems Facility

MNew Mexico Administrative Code

"National Emission Standards for Hazardous Air Pollutants
®High-explosive

*MSGP expiration date
**Construction General Permit (CGP) expiration date
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2. Compliance Summary

Part 1, asrevised January 1, 1997 (20 NMAC 4.1).
Federal and state laws regul ate management of
hazardous wastes based on a combination of the
following: the facility’s status; large- or small-quantity
generation; and types of treatment, storage, and
disposal conducted by the facility. Certain operations
may require an operating permit, called a Hazardous
Waste Facility permit or a RCRA permit.

b. Resource Conservation and Recovery Act
Permitting Activities. The Laboratory’s origina
RCRA permit did not include the open burning and
open detonation (OB/OD) units that continue to
operate under interim status. The original permit
expired in 1999 but was administratively continued
beyond the expiration date (as allowed by the permit
and by 20 NMAC 4.1, Subpart X, 270.51), because
the Laboratory submitted new permit renewal applica-
tions before the expiration date.

To support renewal of the permit, the Laboratory
has since responded to numerous information requests
from the NMED. These responses provide additional
information or detail about RCRA waste-management
practices at the Laboratory and are part of the public
administrative record the NMED keeps for the permit.
In 2002, the Laboratory received or responded to six
additional requests for facility information. In August,
the Laboratory’s Solid Waste Regulatory Compliance
Group (RRES-SWRC) personnel submitted a response
to an NMED request for site-wide information
contained in the permit applications. In February and
August, Laboratory personnel submitted two re-
sponses regarding Technical Area (TA) 16 waste-
management practices. In April, July, and August,
respectively, we submitted responses for TA-50,
TA-54, and TA-55 (Los Alamos Plutonium Facility)
information and procedures.

In 2002, Laboratory personnel revised permit
applications to include the additional information
requested by the NMED, to incorporate new formats
or language suggested by the NMED, or to upgrade
descriptions of waste-management procedures or units
that had changed after the original applications were
developed. In January and August, Laboratory
employees submitted new revisions to the TA-55 and
TA-50 (LANL Waste Management Site) applications.
In late 2002, work began on new revisions to the
TA-16 and TA-54 permit applications.

Three active RCRA waste-management units were
closed in 2002, including TA-50-1-Room 59,
TA-50-114, and the TA-54 Area L treatment tanks.
The TA-16-88 container storage area was withdrawn

Environmental Surveillance at Los Alamos during 2002

from the Laboratory’s permit in October because it
had never managed waste. In July, personnel submit-
ted closure plans for TA-50-37 storage areas and, in
August, for the TA-55-PF4-B38 storage area. All
closure activities are awaiting final approval by the
NMED.

c. Resource Conservation and Recovery Act
Corrective Action Activities. Solid-waste manage-
ment units (SWMUS) are subject to the HSWA Permit
Module VI1I corrective action requirements. See
previous LANL Environmental Surveillance Program
(ESP) reports (ESP 2002, ESP 2001, ESP 2000, ESP
1999, ESP 1998, ESP 1997) for the history of RCRA
closures and other corrective actions.

LANL’s Remediation Services (RRES-RS) con-
ducted an interim action to remove contaminated soil
from the two northern wastewater lagoons at the Los
Alamos Neutron Science Center (LANSCE, TA-53).
The wastewater came from various LANSCE activi-
ties and septic tank sludge from other Laboratory
activities. The lagoons operated until 1998, when the
southern lagoon was replaced by a new liquid waste-
water treatment facility at TA-53.

The two northern lagoons were 210 ft long, 210 ft
wide, and 6 ft deep; each could store 1.6 million gal.
The radioactive wastewater was first pumped into
storage tanks to allow short-lived radioisotopes to
decay away; and then was pumped into the lagoons to
evaporate.

Approximately 5,000 ydS of contaminated material
(sludge and clay liner) from the two northern lagoons
was removed in 2002. The sludge and clay liners con-
tained radioisotopes (e.g., cobalt-60 and cesium-134)
and carcinogens (e.g., Aroclor-1260) at levels exceed-
ing the target levels. Approximately 90 yd3 of soil
were removed from the lagoons outfall arealocated on
the eastern side. Miscellaneous debris, from a previ-
ous interim action, filled three waste bins.

The completion of remediation activities at Area P
was amajor accomplishment. AreaPis located at
TA-16 on the south rim of Cafion de Valle on the
western edge of the Laboratory. The Area P landfill
began receiving wast